Background: Neurocysticercosis (NCC) is a common, widely prevalent parasitic infestation of the central nervous system in children of developing countries leading to neurological morbidities. Objectives: To study the variability of initial clinical presentations and brain imaging findings in children with NCC in the rural population of West Bengal. Methods: A retrospective analysis was done in the Department of Pediatric Medicine, Burdwan Medical College, Burdwan, India from August 2011 to August 2013. Results: Out of 952 admitted children with seizure, 113 children were diagnosed as having NCC (11.9%). Out of them, 62 (54.9%) were boys and 51 (45.1%) were girls. The age of presentation varied from 3 years to 12 years, with mean age 9.4 years. The commonest age of presentation was between 10 to 12 years (n=62; 54.9%). The maximum number of patients were from Burdwan district (n=72; 63.7%) followed by Birbhum (n=25; 22.1%). The commonest initial presentation with seizure (n=93; 82.3 %); partial seizure were present in 76 patients (81.7%). On brain imaging study, the commonest location of lesions was found in the parietal region (n=69; 61.1 %), the right parietal region being more common. Single lesions were found in 102 patients(90.3%). Conclusion: NCC is a major cause of neurological morbidity in children of developing nations and it should be suspected in any children presenting with a first episode of afebrile partial seizure. A screening brain imaging should be performed earlier to prevent undue mortality and morbidity.
INTRODUCTION
NCC, an infection of the central nervous system caused by the larval stage of intestinal tapeworm Taenia solium, constitute a major public health problem for most of the developing countries like India. 1, 2 It has been estimated to cause at least 50,000 deaths per year. This disease is endemic in several Asian developing nations like India. 2, 3 The disease is transmitted to humans via the faeco-oral route when one ingests the food or water contaminated with the eggs of Taenia solium.
. So the disease may occur even in persons who do not eat pork. 3, 4 NCC is more common in rural areas due to lack of hygienic practices. There is no data available on the clinical variability of presentations and brain imaging findings in children with NCC in rural population of West Bengal. This study is, therefore, conducted to evaluate these aspects of NCC in children in rural areas of this part of the globe.
METHODS
This retrospective hospital-based study was conducted in the Pediatric Medicine ward of the department of Pediatrics, Burdwan Medical College, Burdwan. Children admitted to paediatric inpatient ward from August A retrospective analysis of variability of clinical presentations and brain imaging findings in children with neurocysticercosis in rural population of West Bengal 2011 to August 2013 with a diagnosis of NCC on the basis of history and computed tomography (CT) scan/ magnetic resonance imaging (MRI) of the brain findings were included in this study. Patients who presented with neurological manifestation but brain imaging was not suggestive of NCC, and patients with seizures where brain imaging was not performed were excluded from the study. Data collected were analyzed using Microsoft Excel and statistical software SPSS version 21.
RESULTS
Out of 952 children admitted with seizure, 113 children were diagnosed as having NCC. Male predominance was noted with a male to female ratio of 1.2:1. The mean age of presentation was 9.4 years (ranged 3 to 12 years) with the peak age of diagnosis at 12 years. Maximum number of the patients were found in the age group 10 to 12 years (62; 54.9%). The youngest age of diagnosis was at 3 years (0.9%), while the eldest was at 12 years (11.5%) ( Table 1 ).
The maximum number of patients were from Burdwan district (n=72; 63.7%), followed by Birbhum (n=25; 22.1%), Bankura (n=8; 7.1%) and Murshidabad (n=8; 7.1%) (Figure 1 ).
Our findings showed that most of the patients had mixed dietary habits. The majority of them (n=103; 91.2%) were non-vegetarian. Strict vegetarian were fewer in number(n=10; 8.8%). The disease was found to be more prevalent amongst Hindus (n=99; 88.6%), followed by Muslims (n=8; 7.1%) and Christians (n=6; 5.3%) [ Table 2 ].
The disease was found to be more common in the lower socioeconomic strata. Lower class was affected mostly (n=54; 47.8%), followed by upper lower class (n=37; 32.7%) and then lower middle (n=21; 18.6%) and upper middle (n=1; 0.9%).
The commonest presentation observed in the study group were seizures, noted in 93 children (82.3%). Partial seizures were predominant (n=76; 81.7%) as compared to generalized seizures (n=17; 18.3%). Sudden loss of consciousness was seen in 15 patients(13.3%), headache with or without vomiting was found in 14 patients (12.4%), and dizziness in 3 cases (2.7%). Besides, speech abnormalities (slurring / loss of speech) were recorded in 11 patients (9.7%); and behavioral abnormalities in 1 (0.9%). (Table 3 ).
In this study, CT /MRI scan of the brain showed that 102 (90.3%) patients had a single lesion, whereas multiple lesions were noticed in 11patients (9.7%). The approximate size of the lesions varied from 5mm to 20mm. The most common site of involvement was parietal region, as observed in 69 patients (61.1%). In the parietal region, lesion found on the right side in 47 cases (68.1%),and on the left it was 22 (31.9%).Frontal lesions were found in 8 cases (16%) followed by 7 lesions (14%) on the occipital lobe; in six cases (12%) lesions were found in more than one lobe [ Table 4 ].
It was seen that fifty seven (n=57, 50.4%) of the observed lesions were in a transitional stage. This was followed by calcified granuloma and active stage noted in 42 (37.2%) and 14 (12.4%) of the cases respectively (Table 5) . Perilesional oedema was seen in 27 (23.9%) cases.
Eccentric nodular hyperdensity representing the scolex was found in 11 (22%) of the cases.
A lesion was said to be active if it showed a scolex with surrounding oedema or if it showed an area of hypodensity with or without surrounding oedema with a size of < 20 mm in diameter. Calcified lesions < 20 mm in diameter were considered to be inactive lesions.
Routine investigation, which included complete blood count, liver function test, renal function test and ESR were within the normal limits. Mantoux tests were negative in all cases and size of the induration varied from 0 to 5mm.
DISCUSSION
This study showed that there were sixty two boys (n=62; 54.9%) and fifty one girls(n=51;45.1%) suffering from NCC. Male to female ratio was 1.2:1. Similar findings were also noted from different studies where males outnumbered females.A Study done by Singhi et al., 5 found that out of 500 children with neurocysticercosis, there were 272 boys and 228 girls, with a boy to girl ratio of 1.2:1. Gauche et al., 6 performed a retrospective hospital based study on 109 patients of NCC and found a ratio of male to femaleof 1.5:1. However, study done by Ruiz-Garcia, et al., 7 found the female prevalence of the disease. The reason why it might be occurring more in male sex could be because they are more outgoing and are more in the habit of consuming food outside the home, especially fast food.
According to present study, the mean age of occurrence was 9.4 years (ranged 3 years to 12 years). Preschool aged children (< 6 years) constituting 3.5% of the total patients.A study done by Basu et al., 8 showed that there were mean age of presentation was 10.8 years. Pozo-García et al., 9 in their study in Peru, Lima showed a mean age of 7.86 years. The main reason why it is common in this age group may be because at this age the children have poor hygiene and are exposed to outside food more.
In our study, the youngest patient to suffer from NCC was a three year old girl. Our findings in terms of age groups associated with the disease are similar to those reported by Shrestha et al. 10 However, one case had been reported in a patient under 2 years of age in a study conducted by Gauchan et al. 6 This reflects lower incidence of NCC in younger age groups (below 3 years of age) which could be because of the prolonged incubation period of T. Solium. The reason here being that at this age the children are fed by the caretaker with food prepared at home and measures are taken to cook and feed the child with properly cooked foods.
In the present study it was found that the maximum number of patients was from Burdwan district (n=72; 63.7%), followed by Birbhum (n=25; 22.1%), Bankura(n=8;7.1 %) and Murshidabad(n=8;7.1%) respectively. There was no study from this particular region indicating frequency of the disease occurrence. Our findings show that the majority of the patients had a mixed dietary habit.We found that 103 patients(91.2%) were non-vegetarian whereas only 10 patients (8.8%) were strict vegetarian.
We found that seizures were the commonest initial presentation in 93 patients (82.3%). Among the seizure types, partial seizures were most common, accounting for 81.7% cases (partial vs generalized77.5% Vs 22.5%). A Study done by Singhi et al., 5 showed seizures were the most common presentation accounting for 94.8% of cases; 83.7% had partial seizures. Several other studies also showed similar findings.
11-13 However, in contrast, generalized seizure has been noted to be predominant in a study conducted by Gauchan et al. 6 Headache and vomiting, which may be the features of raised intracranial pressure, were present in 12.4% of cases in the current study and was similar in studied conducted by Kalra et al. 14 In this study no patient had fever. This similar to the study done by Sex  Male  11  26  25  62  Female  3  16  32  51  Total  14  42  57  113 Rosenfeld et al., 15 who found fever in none of the children with NCC in their study.
In this study, CT scan/MRI of the brain showed that 102 (90.3%) patients had a single lesion, whereas multiple lesions were noticed in 11 (9.7%) patients. Similar findings were also seen in other studies. 6, 8 Shrestha et al., 11 in their study found single lesion in 89.8% cases. Talukdar et al., 16 in their study reported similar result. In contrast, some other studies claimed that multiple lesions were predominant as compared to single lesions. 17 The approximate size of the lesions varied from 5mm to 20 mm. The most common site of involvement was parietal lobe, as were observed in 69 patients (61.1%). In the parietal region, lesions were found most commonly in the right side (n=47; 68.1%). In this study, it was observed that the right parietal lobe is more frequently involved compared to left parietal lobe. Basu et al., 8 reported similar findings. However study conducted by Shrestha et al., 11 revealed left parietal region involvement is predominant (70% vs. 30%).
The disease activity was classified as active, transitional and inactive, based on the viability of parasites in brain imaging study. Viable cysts lack perilesional oedema, but the lesions may have an eccentric hyperdense nodule in their interior representing the scolex. The most common lesion in our study was of transitional type which was noted in 57 patients (50.4%), whereas active lesion was the least and was recorded in only 14 (12.4%) patients. Calcified lesions were found in 42 (37.2%) of the cases. Cerebral oedema around the lesions was noted in 27 (23.9%) of the cases. Perilesional oedema was noted mostly in a transitional stage. Only in 2 cases, calcifications were accompanied by peri-focal oedema. This localized brain oedema circumscribing ring enhancing/calcified lesions of NCC, can be considered to be the cause of seizures, which may be caused by an inflammatory response due to the liberation of antigens by the calcified cyst itself during its remodeling process. In a study by Shrestha et al., 11 it was found that the lesions had mostly been in a transitional stage (61.22%) in CT; perilesional oedema and scolex within the lesion were noted in 67.34% and 18.36% of the cases respectively. Talukdar et al., 16 in their studies reported similar CT findings.
MRI is more sensitive in identifying the scolex within the cyst and in detection of intraventricular and subarachnoid lesion, whereas CT head is more sensitive in identifying calcified granuloma. 18 Our study revealed scolex within the lesion in 11 (22%) of the cases. These lesions could have been found in higher frequency if MRI head were performed in all cases. Since CT head is easily accessible and cost is very less in our institute ascompared to MRI of the brain, most children (99 children) had undergone CT scan of brain to diagnose NCC.
CONCLUSION
Neurocysticercosis is an important cause of seizures in children. Any child presenting with a first episode of afebrile seizure should be evaluated with an imaging of brain (CTscan/MRI); especially if they present after three years of age; provided other obvious causes of seizures are ruled out.
